Radiobiology of radiosurgery: Part II. The rat C6 glioma model.
We developed an experimental animal model to evaluate the potential role of stereotactic radiosurgery for glial neoplasms. Rats were randomized to control or treatment groups after implantation of C6 glioma cells into the right frontal region; 14 days later, 19 rats underwent stereotactic radiosurgical treatment of the induced tumor, using the 4-mm collimator of the gamma unit. Both groups were observed for up to 65 days after implantation. Treated animals had a mean survival of 39.2 days; the 22 control animals lived a mean of 29.4 days before death from tumor growth (P = 0.07). Six treated animals (32%), but only one control animal, survived the full observation period (P = 0.07). The mean tumor diameter in the control group was 9.64 mm; in the radiosurgery group, it was 6.47 mm (P = 0.001). Compared with tumors in control animals, treated tumors had a hypocellular appearance (P less than 0.001) and demonstrated cellular edema (P less than 0.005) under light microscopy, indicating a direct cytotoxic response to treatment. No difference was identified in the amount of tumor necrosis, intratumor hemorrhage, or degree of brain invasion between the two groups. Variations in the maximum treatment dose (30, 40, 50, 70, or 100 Gy) did not result in observed differences in tumor response. This in vivo rat malignant glioma model is a valuable tool to evaluate the tumoricidal effects of single-fraction, focused irradiation. Additional studies are warranted to evaluate dose-response relationships, radiation sensitizers, and use of radiosurgery with other adjuvant treatments.